Surgical repair of an anomalous right pulmonary artery arising from the ascending aorta is rare. Angiocardiography is the procedure of choice in establishing the diagnosis. Surgical correction of the defect is mandatory; otherwise most of these children die in refractory heart failure. The present paper reports the first successful anatomic repair without a graft in a 2-month-old baby. Five months after operation the boy is asymptomatic and demonstrating normal growth and development.
SUMMARY
Surgical repair of an anomalous right pulmonary artery arising from the ascending aorta is rare. Angiocardiography is the procedure of choice in establishing the diagnosis. Surgical correction of the defect is mandatory; otherwise most of these children die in refractory heart failure. The present paper reports the first successful anatomic repair without a graft in a 2-month-old baby. Five months after operation the boy is asymptomatic and demonstrating normal growth and development.
Additional Indexing Words: Anomalous right pulmonary artery A SINGLE anomalous vessel that arises from the ascending aorta to supply the right lung is an uncommon form of congenital heart disease; when it does occur, frequently associated defects are patent ductus arteriosus, anatomically patent foramen ovale, or both. Seven cases of this anomaly were reported prior to 19601-7; however, as a result of the increasing use of angiocardiography, 24 fig. 1 ). Figure 1 The clinical impression was a large venitricular tive fronital chest roentgenogram demonstrates septal defect or a persistent truncus arteriosus. lly enlarged heart with prominent main ptilAfter admission, the infant showed progr-essive irtery and increased pulmonary vasculature.
cardiac failure with listlessness and frequent "'t2 vomiting. The dose of Lanoxin was increased, and diuretics were added. Because of unresponsiveness to medical management, cardiac catheterization was performed with the aid of local anesthesia. Left heart catheterization was done via the right brachial artery, and right heart catheterization was done via the right saphenous vein. The oxygen data showed no evidence of a right-to-left shunt. Right ventricular pressure was 100/10 mm Hg, and the left ventricular pressure was 90/8 mm Hg. The pulmonary artery was not entered, and a patent ductus was not demonstrated but could not be excluded. Cineangiograms with injection of contrast medium into the right ventricle disclosed filling of the left pulmonary artery and the left pulmonary tree; no filling of the right lung was seen after this injection. Left ventricular injection revealed a vessel arising from the ascending aorta which filled the right pulmonary arterial tree. The ventricular septum was intact. The aortogram showed that the right pulmonary artery arose from the ascending aorta ( fig. 2) Figure 4 The complete surgical repair. The ductus arteriosus has been doubly ligated and divided and the right pulmonary artery is anastomosed to the main pulmonary artery behind the ascending aorta.
aortic valve (fig. 3) . Further dissection and inspection revealed a patent ductus arteriosus which was doubly ligated and divided. The aorta and pulmonary artery were then dissected free.
A partial occluding clamp was placed across the right side of the aorta to include the origin of the right pulmonary artery. The right pulmonary artery was dissected from the ascending aorta and the ascending aorta was sutured with 5-0 Dacron. The right pulmonary artery was then passed behind the ascending aorta and anastomosed end-to-side to the right side of the main pulmonary artery, with a running everting mattress suture posteriorly and an interrupted everting mattress suture anteriorly (fig. 4) i : . Figure 7 The boy was discharged on the eighth postLunlg scan illustrtes slightly diminished count ovser operative day after an uneventful convalescent the right lung field. Note: The area in upper left i course.
the site of injection of radioactive material.
--
At catheterization the left ventricular pressure and the descending aortic pressure were normal. The right ventricular pressure was 36/6 mm Hg. The right pulmonary artery mean pressure was 13 mm Hg as compared to the mean of the main pulmonary artery and the left pulmonary artery of 19 mm Hg. Cineangiography, with injection in the main pulmonary artery demonstrated a minimal delay in filling of the right pulmonary artery with a little stenosis at the anastomotic site ( fig. 6 ). The site of excision of the right pulmonary artery from the ascending aorta, as shown by aortography, seemed essentially normal. A lung scan done the day following repeat catheterization indicated slightly better filling of the left than of the right lung ( fig. 7 ).
Discussion
The signs and symptoms related to this abnormality are not diagnostic. They suggest a large left-to-right shunt, usually with mild or intermittent cyanosis from a smaller right-toleft shunt through a patent ductus arteriosus or a patent foramen ovale. If there is a considerable right-to-left shunt through the patent ductus arteriosus, differential cyanosis may be noted with the left upper extremity being more cyanotic than the right.8 Congestive heart failure unresponsive to medical management characteristically appears in the first year.
Angiocardiography is the diagnostic procedure of choice. Right and left heart catheterizations are necessary to delineate clearly the origin of this anomalous vessel and to demonstrate associated cardiovascular defects which may condition the surgical treatment. The data presented in the case report indicate near normal pressures in the pulmonary arteries after operation with an estimated left lung resistance of less than 40% of that prior to the repair. When surgical correction is performed before the patient is 1 year of age, a return of pulmonary pressures to near normal can be expected.
The embryological origin of the anomalous right pulmonary artery is unclear. Misplaced attachment of the sixth aortic arch or retardation of this arch as the truncus divides was suggested by Schneiderman.6 The finding, in the cases of Porter13 and Turpin'8 and their associates of a fibrous band connecting the right pulmonary artery to the main pulmonary artery lends support to this concept. Wagenvoort and associates19 hypothesized that the anomalous vessel was composed, proximally to distally, of the right dorsal aorta, right patent ductus arteriosus, and right pulmonary artery. Rosenberg and associates16 suggested two major types. Type I is based on the observations of Wagenvoort and associates'9 while type II is based on those of Schneiderman.6 Since type I tends to have a smaller lumen and thus a decreased flow to the right lung, these patients would not be expected to have failure from a large left-to-right shunt; patients with the type II anomaly may be more likely to succumb from congestive heart failure secondary to a large left-to-right shunt through a large luminal anomalous right pulmonary artery. The case reported herein can best be classified as type II.
